Insight from Clare LloydCommunication between cells is vital for maintenance of immune homeostasis and is also required for rapid and effective immune responses. Nowhere is this balance of activity more important than at mucosal surfaces such as the respiratory tract, where resident cells must ignore potentially antigenic inhaled material while responding swiftly to clear viruses and bacteria. In this issue, Bourdonnay et al. describe a novel form of intercellular communication that helps to explain how alveolar macrophages and epithelial cells maintain pulmonary homeostasis.

The function of SOCS proteins is to constrain JAK-STAT signaling and repress inflammatory reactions. We do not usually expect to find these intracellular signaling molecules in extracellular compartments, but Bourdonnay et al. showed that lung-resident alveolar macrophages (AMs) were able to secrete SOCS1 within exosomes and SOCS3 within extracellular microparticles. Uptake of these extracellular vesicles by alveolar epithelial cells (AECs) allowed SOCS1 and -3 to suppress STAT signaling following activation by cytokines. The authors demonstrated that this novel extracellular transfer system was promoted by IL-10 and PGE~2~ and inhibited by LPS. The phenomenon was demonstrated in a number of model systems including both rats and mice and also, importantly, in human AMs. Moreover, secretion was not simply dependent on expression of SOCS3, because fibroblasts expressed high levels of SOCS3 but did not secrete it.

SOCS proteins are secreted in cross-talk between AMs and AECs for control of inflammation in the lungs.Any in vitro finding needs to be robustly tested in vivo to demonstrate a physiologic effect. The authors showed that SOCS3 was abundant in bronchiolar lavage (BAL) even in naive mice; SOCS3 levels increased after administration of PGE~2~ to the lungs and decreased after pulmonary delivery of LPS. Moreover, SOCS3 was retrieved from BAL from healthy human volunteers. Interestingly, exposure to cigarette smoke reduced levels of both SOCS1 and -3 in both mice and humans; so, smoking could lead to unchecked JAK-STAT activation, thereby contributing to inflammatory responses.

Although it remains to be seen whether this particular form of epithelial--macrophage communication operates during respiratory infection, these data are important because they shed some light on the complex interactions that maintain homeostasis within the lung. It may be possible to exploit this system in order to down-regulate inflammation following infection and ultimately facilitate the restoration of immune homeostasis.
